Once an aneurysm forms there is an increase of lateral pressure on its wallsa law of physics. As it grows so its walls weaken. For these two reasons it tends to increase in size and eventually rupture. We do not know how long it takes for an abdominal aneurysm to enlarge to the point of rupture but, in those we have seen that have ruptured, the aneurysm has been large, more than 7 5 cm. We have certainly observed patients with small aneurysmsless than 5 cmwhich have not changed over a period of one or two years. We have also known of patients who ruptured a large aneurysm whilst waiting a few days between diagnosis and operation.
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Many have considered the presence of an abdominal aortic aneurysm to be a definite indication for operation. In 1950 Estes published his now well known and often quoted findings in patients with this condition in which he found that a third were dead from rupture in one year, a half in two and four-fifths in five years. Schatzetal. (1962) , recognizing that the growing awareness of aortic aneurysms led to earlier diagnosis, particularly of small ones, studied 141 patients who for one reason or another had not been operated on. They concluded that the size of the aneurysm had an important bearing on prognosis; if it was large (more than 7 5 cm) rupture was to be feared early; if it was smaller than this, rupture was less probable. Furthermore, they found that the presence of associated cardiovascular disease often led to the death of the patient from this cause rather than from rupture of the aneurysm. It is impossible to gauge the size of an aneurysm on clinical examination; they usually seem to be bigger than they really are: the only certain way of measurement is by a 56 plain X-ray which may show calcification in its walls.
A patient under 60 with a large aneurysm but no associated cardiovascular disease should be advised without hesitation to have an operation. A patient with a small aneurysm and evidence of myocardial infarction or a previous cerebrovascular accident should not be so advised. Most patients fall between these two extremes and the decision for or against surgery may be very difficult and will often require further examination at frequent intervals.
Pathology ofrupture: As an aneurysm develops it becomes lined in most instances with thrombus, usually in layers. It might be thought that its wall is strengthened thereby but this is not so, because the deepest layers of clot may liquefy and interfere with the nutrition of the wall so that rupture may occur where the clot is thickest. In our experience rupture has always been retroperitoneal, usually into the cellular tissues, but once each into the duodenum and the inferior vena cava. We have not seen intraperitoneal rupture. Sudden death occurs in some but much more often leakage is slow and intermittent, continuing for a day or even several days. Bleeding may stop as blood pressure falls and may start again when it is raised, as for example by a transfusion which should be withheld if possible until the aorta is clamped at operation. Because of the slow bleeding, transport to a properly equipped centre will be tolerated by the patient, though I believe that this is one of the conditions where helicopters should be used.
Of 30 ruptured aortic aneurysms which we have studied, 28 were atheromatous in origin and 2 mycotic.
Clinicalfeatures: Of those 28 ruptured atheromatous aneurysms, 22 were in men and 6 in women.
The average age was 67 years, the youngest being 46 and the oldest 84; nearly all were hypertensive. Pain: I believe it is right to say, or at least very nearly right to say, that symptoms in a patient with an abdominal aortic aneurysm are absent unless leakage, sometimes intramural, is taking place. Backache occurs rarely and only when the posterior wall has necrosed, leaving the front of the vertebral bodies as the posterior wall of the saca false aneurysm. Rapid enlargement with tenderness is accompanied by intramural leakage. Pain or tenderness or rapid enlargement means leakage and operation should not be delayed. In 28 cases initial diagnoses have been: Renal disease (left) 9, leaking aneurysm 7 (25 %), coronary infarction 2, aneurysm 2, dissecting aneurysm 1, appendicitis 1, mesenteric infarct 1, lumbago 1, persistent priapism 1, bleeding peptic ulcer 1, not recorded 2.
Shock from blood loss is not always present in the early stages but may be intense and aggravated by the severe pain. Pain, shock and a pulsating abdominal mass should reveal the diagnosis but sometimes, in fat subjects or in those with severe shock, a pulsating abdominal mass cannot be felt. X-rays may show the calcified outline of an aneurysm. Hypertension, present in most before rupture, will be replaced by hypotension. Because there have been no symptoms before rupture few patients will have known about their aneurysm and most will have been fit and active up to the time of rupture.
Treatment: The earliest possible operation is the only treatment and, the diagnosis having been made, time should not be wasted on electrocardiograms or other investigations. There is a good case for taking the patient direct from the admitting room to the operating room to secure priority for surgery, but at least 10 pints of blood should be available before the operation is started. Transfusion of blood before operation should be avoided if possible so as not to raise blood pressure and start fresh bleeding. After opening the abdomen the duodenojejunal flexure is mobilized to the right and a finger is worked round the aorta blindly, but the aorta may be difficult to feel because of the near absence of pulsation from shock. The aorta is then clamped and blood is given until the pressure rises. The operation is continued by the method I have previously described (Martin 1961) .
Results of treatment: Our numbers, though small and of little significance, are of some interest. Figs 1 and 2 show that the younger the patient and the less the delay, the more likely is a successful operation.
Causes of death have included: Death on the table; anuria, 1 at two weeks and 1 at four weeks; sepsis, 1 at seven months after operation; coronary infarction; ileus and aspiration pneumonia.
Some of these deaths should be preventable and early diagnosis and operation are the factors most likely to improve these depressing results. Increasing awareness ofabdominal aortic aneurysms should bring the patients to hospital before rupture; particularly is it important to appreciate the significance of pain, tenderness or increase in size.
It is seen that only 5 of our 17 operations have been successful but it would appear also, as would be expected, that the prognosis is better in younger people and in those in whom delay between symptoms and operation is least.
